Canine leishmaniasis is a protozoal infection caused by Leishmania infantum which multiplies through the process of binary fission in macrophages of the skin and the reticulolymphoid organs (lymph nodes, bone marrow, etc.). The disease is transmitted to humans and animals by bloodsucking sandflies. Outside of America, 2 canine leishmaniasis is endemic in several countries around the Mediterranean basin, with an average prevalence 7 of from 20% to 40%; the growing international displacement of humans and their pets and the viral (acquired immunodeficiency syndrome: AIDS) and iatrogenic factors of immunodepression 1 have helped to increase the frequency and the distribution of the zoonosis.
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Clinical signs of the illness are numerous and varied: 6 generalized lymphadenopathy, cachexia, exfoliative dermatitis with scaling, hyperkeratosis, alopecia, and ulcers. The disease is extremely polymorphic, so observation of the organism in appropriate tissue samples and demonstration of serum anti-Leishmania antibodies are necessary to confirm the diagnosis. The differential diagnosis includes several immunologic skin diseases (pemphigus foliaceus, systemic lupus) and other scaling dermatoses of the dog (zinc-responsive dermatoses, necrolytic migratory erythema, etc.); hence, the veterinarian often performs a skin or lymph node biopsy. Unfortunately, skin biopsy results vary considerably: typical features 4,7 are inflammatory infiltrate of macrophages and lymphocytes, granulomatous perifolliculitis, and perivascular and diffuse dermatitis. Parasitic organisms are frequently not easily recognized and the examination of the hematoxylin and eosin (HE) sections is sometimes inconclusive.
The purpose of this study was to evaluate two immunohistochemical techniques for the demonstration of Leishmania in skin and lymph node biopsies.
Material consisted of formalin-fixed biopsies from 26 dogs examined in the Dermatology Department of the Veterinary School of Lyon (4 dogs) and the surgeries of veterinarians located in an area where leishmaniasis is endemic (22 dogs). The diagnosis of leishmaniasis was confirmed by serologic immunofluorescent assay. a Thirty-four skin biopsies were obtained from selected areas of the bodies of 26 dogs in apparently healthy (11 biopsies) or visibly abnormal areas (23 biopsies). Fifteen lymph nodes were obtained from 9 dogs that were euthanatized for medical reasons. All the samples were fixed in 10% neutral formalin and then embedded in paraffin using routine procedures. One section from each sample was stained with standard HE staining to identify the parasites in the infected cells, since it is a common pathological technique that is able to define subtle cellular differences if there are pathologic changes. Two immunohistochemical procedures 3, 5 were used: the first was an indirect peroxidase reaction (I-PO) using as first antibody (AbI) either 2 sera from infected dogs (procedure 1a, positivity titers 1/1,600 and 1/3,200 according to the indirect immunofluorescence method) or a monoclonal antibody b (MoAb) specific for the major surface protease (gp63) of Leishmania infantum (procedure 1b); the second procedure was an avidin-biotin complex-peroxidase (ABC-PO) reaction using only the MoAb (procedure 2b) and not the sera of infected dogs as AbI, because the secondary antibody (AbII) of the kit does not recognize the immunoglobulins of the dog.
The 2 procedures involved the following steps: slides were first deparaffinized and hydrated in phosphate-buffered saline (PBS). No pretreatment was used. The tissue was covered with tissue conditioner c for 5 min. The primary antibody (AbI) was introduced either with 1 of the 2 sera of infected dogs (procedure 1a) or with the anti-gp63 (procedure 1b) for the I-PO procedure, and only with the anti-gp63 for the ABC-PO procedure (procedure 2b); both AbI antibodies were diluted 1/500 and incubated for 1 hour at room temperature. Slides were rinsed twice for 5 min in PBS. AbII was incubated with either horseradish peroxidase conjugated rabbit anti-dog IgG d (procedure 1a) or horseradish peroxidase conjugated goat anti-mouse IgG d (procedure 1b) diluted 1/500 for 30 min for the I-PO procedure, or with biotinylated anti-mouse antibody c diluted 1/500 for procedure 2b. The slides were rinsed twice in PBS for 5 min. For procedure 2b alone, the slides were incubated with peroxidase-labeled streptavidin c for 30 min, then rinsed in PBS. 3,3Ј Diaminobenzidine (DAB) c was dissolved in distilled water, and PBS and hydrogen peroxide were added; the mixture was used immediately as a substrate for the peroxidase. After they were washed in PBS, the slides were counterstained with hematoxylin. As controls, PBS was substituted for AbI on one slide, for AbII on a second slide, and for AbI and AbII on a third slide.
No staining was observed with the ABC-PO method or with the I-PO method using the monoclonal antibody anti-gp63, whereas the I-PO method using the sera of both infected dogs allowed us to observe labeled Leishmania organisms (Fig. 1) . The sera of infected dogs containing several isotypes of antibodies were usable whatever the titer of positivity. A comparison of the results is summarized in Table 1 for the skin biopsies and in Table 2 for the lymph node biopsies. Negative control slides were free of specific staining.
The ABC-PO and I-PO methods using the monoclonal antibody (procedures 2b and 1b) did not label Leishmania in paraffin-embedded sections, probably because the major surface protease of Leishmania (gp63) was destroyed or modified by the formaldehyde fixation. Our comparison of several staining methods on paraffin-embedded sections for the detection of Leishmania revealed that the HE and I-PO methods may be sufficient to confirm the diagnosis; the I-PO method was valid for the sera of the infected dogs (1a) irrespective of the serum antibody titer; the high degree of contrast obtained between parasite and host tissue allowed unequivocal diagnosis of leishmaniasis even when there were only very small numbers of parasites present. The sensitivity of the I-PO method was greater than that of the standard HE method (18 positive biopsies vs. 11 out of 34), especially with samples of diseased skin (14 samples vs. 3 healthy skin samples).
The I-PO staining method was interesting for several reasons: it was uncomplicated, it required no sophisticated equipment such as a fluorescent microscope, and it used any serum from an infected dog as AbI, whereas human serum may be dangerous because of the possibility of the presence of HIV. The labeled organisms are easily differentiated from intracellular necrotic debris. The persistence and intensity of staining were important and made this technique particularly suitable for retrospective studies, whereas the immunofluorescence disappeared quickly.
This technique is a useful supplement to HE staining to confirm diagnosis of leishmaniasis when the parasites are not clearly identifiable on the slide and when the pathologic pattern clearly indicates the disease; extra samples are not necessary. Furthermore, the use of the I-PO method as a research assay should prove valuable in pathogenetic studies of this disease.
